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Introduction
The lack of social security contributions by both the employer and the worker (commonly known as informality or informal employment) is one of the main characteristics of labor markets in developing countries. This feature not only has an impact on the current situation of those workers not receiving benefits such as health care, unemployment benefits, or extra transfers but also affects access to the pension system for the elderly. Since the work record allows agencies to properly enforce the requirements to obtain the pension mainly by checking the years spent in formality (contribution history), difficulties to meet these requirements have been noted in the academic and policy discussion (Forteza et al. 2009; Bosch and Manacorda 2012) . This issue affects mainly those workers who either enter and exit the formal sector repeatedly or remain in the informal sector for many years. In the past, some workers were able to easily deceive the agencies with (false) witnesses, even if they did not meet the requirements 1 .
This paper discusses the impact of retirement scheme changes on individual's labor path decisions (between the informal and formal sectors) and pension eligibility. I will estimate the individuals' decision path and whether they qualify for a pension under the pension scheme which was in force in Argentina between 1993 and 2008. Then, I will explore changes to the main variables of that scheme. In particular, I will explore changes in (i) the number of years contributing to the system and (ii) the minimum age. Both are requirements to obtain a pension. Furthermore, this paper deals with the reform of the pension system from a mixed system where two pillars coexist (a pay-as-you-go (PAYG) system and an individual capitalization system) to a new system with only one of those pillars. In order to summarize the different systems, I consider the replacement rate as the main characteristic of each scheme and the different types of pensions Full, Advanced age, or Survivor.
In Latin America, about 50% of salaried workers are employed informally, where informal workers are defined as those who are not covered by labor regulations, such as taxes, a right to the health system, and a right to receive a pension income at retirement age (Portes et al. 1989; Perry et al. 2007; Schneider 2012) . This feature poses at least two major challenges to governments. First, governments are faced with the problem of meeting their current pension budget due to the lack of social contributions that are needed to provide social protection in old age. The second challenge is to deal with the fact that governments need to give the right incentives for future pensioners to meet the requirements. In order to understand how pension characteristics can shape an individual's incentive to decide between the formal and informal sector, it is necessary to understand the nature of informality.
There are three strands in the literature on informal work. The first idea holds that formal and informal markets have different rules which are respectively associated with a high and a low productivity sector, that the formal/informal decision is basically not up to workers, and that they work informally because they cannot get a formal job (La-Porta and Shleifer 2014) . This concept has been discussed by a second strand of the literature which proposes a single market with workers deciding where to work based on their own characteristics, wages, and benefits. This strand is based on empirical literature such as Magnac (1991); Maloney (2004) ; Pratap and Quintin (2006) , and Bucheli and Ceni (2010) . The third strand is given the name of moderate dualism. The present paper follows this strand (as in Perry et al. 2007; Galiani and Weinschelbaum 2007; Amaral and Quntin 2006; Ceni 2013) to capture some ideas from both segmented markets and from a single market through heterogeneous individuals, some of whom can choose while others cannot. This paper firstly contributes to modeling the moderate dualism of informality through a partial equilibrium model in which workers decide to work either formally or informally. In single markets, depending on their education level and experience, workers have different wage functions and face differential market imperfections, such as different entry costs, probability of losing their job, and home production productivity. It follows that wages and market imperfections play a role in segmenting the market.
This paper contributes to and is related to the literature about incentives in formal labor supply. The choice to work in the formal or in the informal sector is based on the cost and benefits of working formally (Holzmann et al. 2009; World Bank 2010; Bergolo and Cruces 2014) . These papers focus on the specific effect of some social transfers (such as noncontributory pensions) in the considerable mobility between formality and informality and in how much to work in the formal sector and find that poor individuals choose to work informally in order not to lose some benefits. In this paper, a higher pension in old age acts as an incentive to spend more time in formal employment.
In the tradition of discrete choice models (Keane and Wolpin 1997) , I develop a dynamic behavioral model which captures the individual decision to work either in the formal or the informal sector under the characteristics of the pension scheme. The individual has to decide whether to work in the formal or informal sector or remain unemployed. This decision depends on the current wage applicable in each sector, the earning paths, and the main institutional characteristics of the pension scheme. Labor supply behavior in the context of informality has been analyzed in some recent papers for the Chilean case (Todd and Velez-Grajales 2008; Attanasio et al. 2011; Otero 2013; Joubert 2015) . These papers assess the behavior of individuals or households among the covered and uncovered sectors 2 , when changing the rules of the pension system or shaping a pension design. Another contribution of this paper is the kind of dataset used in the analysis: instead of using administrative records, I use survey data. This allows me to work with a direct definition of informality and for the specific case of Argentina where informality is a critical problem. The definition that I use is directly related to the pension benefit, which I prefer because in developing countries, having a contract does not directly mean having a wide range of benefits. Besides, Argentina presents higher levels of informality than Chile, which is one of the main obstacles the model can deal with. Finally, I will only consider salaried male workers to avoid fertility-related decisions in the model. This paper also contributes to the analysis of the retirement decision and to estimating the pension coverage rates. The decision to retire takes into account the rewards (pecuniary) and benefits (non-pecuniary) of being a pensioner and of being a worker. Individuals know they have a finite lifespan, but if they continue working, they will receive a higher pension amount. French and Jones (2011) estimate a retirement dynamic model which includes the decision of how much to save and how much to devote to medical expenses, with special attention paid to the different systems of medical expenses and the role of health insurance. The paper points out the relevance of Medicare (in the USA) eligibility in labor decisions for individuals over 60 years old. In my estimation, most of the individuals decide to retire as soon as possible and there are no incentives in the benchmark to continue working. To estimate pension coverage, and Berstein et al. (2006) simulate work trajectories by using reduced form estimation methods. These papers estimate, for Uruguay and Chile respectively, a gap in coverage among females and the self-employed, especially. Forteza et al. (2009) show that in the pre-2008 pension scheme in Argentina, only 40% of men would reach at least 30 years of contributions. Bosch and Guajardo (2012) show that the share of individuals aged 65+ with a pension income decreases between 1992 and 2007 from about 85 to 65% among men (mainly due to self-employment). In this paper, I estimate the pension coverage for those individuals at age 65 and 70 and find that the majority of those who have completed primary school cannot obtain a Full pension. Among those who can, half continue working after the age of 65.
Finally, this paper contributes to assessing how changes in pension schemes affect individual behavior. Governments determine pension schemes, which are defined by the minimum requirements to obtain a pension: the number of years contributing to the system, the minimum age, and the replacement rates. These three elements in the model determine the minimum length of working life and the condition to qualify for higher pension benefits when an individual reaches pensionable age. Lower replacement rates and loose rules reduce formality, and stricter rules increase it. Changes mainly occur in the last 10 years of an individual's working life, when they are closer to reaching the minimum thresholds.
Informality in Argentina
Informality is present in all countries in Latin America to varying degrees depending on the level of development and the institutional framework. These differences are due to the general level of development of the countries and the institutional framework, such as the quality of the benefits or the level of government enforcement. Argentina is in a midrange position for Latin America with more than 35% of salaried workers in informality, with a higher level among females and those with less education; meanwhile, the most advanced countries (Chile and Uruguay) have about 20% and the least advanced ones more than half (Appendix: Tables 9 and 10).
I perform a multinomial logit with Argentinean data from the 1995-2008 period 3 to study the incidence of the informality in that period and the transitions between states 4 . I consider only salaried workers so as not to include fertility decisions, and self-employed individuals are not included because there is no data about their contributions. Based on this model, Table 1 shows marginal effects estimated from the model, so age, education, and years of experience have a positive effect on formality (and a negative effect on informality). Being married and the head of the household has a positive effect on working formally and a negative effect on working informally, and meanwhile, being single has a negative effect in both sectors.
Then, using this model, I predict the probability of being in each sector using some observable variables. Firstly, the distribution by education shows that formality increases and informality and unemployment decrease with educational attainment, as shown in Table 2 . The probability of being unemployed in the lower level of educational attainment (incomplete high school or less) is twice as much as in the highest one (college complete) 5 .
Comparing the highest education level with the lowest one, the probability of being in the formal sector is two times higher and the probability of being informal is four times lower. The change in probabilities when workers achieve a college degree is remarkable 6 . The probability of being unemployed decreases by more than 4 points, the probability of being in the formal sector increases by almost 20 points and the probability of being informal decreases by more than 15 points.
The data by age groups shows that the probabilities for the unemployed decrease until the 50s and then increase, while formality has the opposite behavior, increasing and then slightly decreasing. Meanwhile, informality decreases with age but the percentage remains stable after the age of 45. Being in the formal sector is 20 points more probable for those over the age of 35 than workers in their 20s, and being in the informal sector is 15 points less probable. In general, the characteristics of formality, informality, and unemployment are in line with the literature (Loayza et al. 2009; Hazans 2011) .
Additionally, to analyze the mobility of workers among states, I assess the marginal effect and the predictions of the model. Firstly, Table 1 shows that being in the formal sector in the previous period has a relevant effect on remaining in formality in the current period, which it is easier to enter formality from unemployment than from informality and it is easier to lose an informal job than a formal one. Secondly, Table 3 shows the predicted probability of transitions of active salaried workers. In the first block, the elements of the principal diagonal represent the shares of individuals who do not switch in each year 7 . The rows in the table are the original sector where the workers were in the previous year (t − 1), and the columns are the current sector (t). It is important to note that formality is 20 points more stable than informality, and about 38% of the unemployed remain in this situation for two consecutive years. At the same time, the informal sector appears more unstable than the formal sector, but it is easier to enter into from unemployment (40% instead of 23%), a feature which gives some attractiveness to this sector. Additionally, 20% of informal workers move into the formal sector each year after, for example, gaining some experience or unemployment.
These changes can also be analyzed by education level. In the second block, we can observe the transition from unemployment. The percentage who remain in unemployment is declining in education levels (40, 37, and 34% respectively); for those who change to formal employment, the percentages are quite low, but still, the probability of losing their formal jobs is almost three times lower for better educated workers (4.2, 2.6, and 1.4% from low to high education level). In the case of informal workers, this probability is about 11% and there are no differences among education levels. The third block of Table 3 shows the transitions to formality. It is shown that formality is remarkably more stable among the better educated individuals (10 points higher), and educated workers who were in the informal sector are much more likely to change to the formal sector than low-educated workers (22 points more). Among unemployed workers, the percentages entering the formal sector are 17.6% for the low-educated, 25.3% for workers with medium levels of education, and 38.3% for those with higher levels. Formality has fewer barriers to entry for highly educated workers than for the others. Conversely, informality is more stable among low-educated workers, and it is their means of exit from unemployment (block four in Table 3 ).
Trajectories are clearly determined by education and the gate of entrance. Those workers who start to work in the formal sector at an early age generally remain there for their whole working life, and this is more likely for highly educated workers. Conversely, those workers who originally enter the labor market in an informal position tend progressively to move to formality as a function of both age and experience; these trajectories are more probable for low-educated workers. Then, there are workers who move between sectors, having interruptions in their contributions history. Those following these two latter trajectories will have more difficulties meeting requirements for a pension.
The Argentinean background: pension system and savings
Several reforms in pension schemes have been implemented since the beginning of the 1980s in many developing countries 8 . These reforms have aimed to cover the increasing public budget deficit associated with the demographic transition 9 and the political use of pension schemes. The former system allowed politicians to obtain electoral support in a way that had an exaggerated and undesirable effect because the worker only needed some witnesses to confirm their work history. These reforms also entail the substitution of the witnesses for administrative work records to confirm fulfillment of the requirement.
Argentina is a special and interesting case because, on the one hand, it is in an advanced stage of demographic transition, reaching the same levels as developed countries 10 and, on the other hand, the system has been subject to a number of reforms in the last 20 years. The first reform, established in 1993, transformed a public PAYG with persistent and increasing deficits into a mixed system (PAYG and individual capitalization) in which private and public institutions coexist. The reform was triggered by the need to make the system sustainable. The first pillar was a PAYG scheme, which was financed by employers' contributions (16% of gross taxable income), and the workers would obtain a universal pension benefit with 30 years of contribution and at 60 or 65 years old for women and men respectively. The pension payment was a monthly flat amount of about 28% of the average wage. The second pillar was financed by employees' contributions (11% of gross taxable income), which financed the PAYG or individual capitalization scheme (Rofman 2000) . This reform and its consequences were studied in depth by academics, and it was discussed during the last decade at the political level.
The Argentinean program severely punishes short contribution careers relative to other countries in the region (Forteza and Ourens 2009) . Conversely, the program also widely promotes additional programs to allow access to special pensions for those whose years of contributions are insufficient to be eligible for either the Full (30 years minimum required) or the Advanced age (10 years minimum required) pensions. Additionally, there has also been an increase in the level of the minimum pension in the last few years (Rofman et al. 2010 ). These changes have led to the idea that the pension system is an essential factor in changes to individual career paths with respect to formal/informal employment), because workers can believe that even if they are informal, the government's commitment to maintaining some requirement to access a pension will be relaxed (Forteza et al. 2009 ). Moreover, if the requirements to access a pension are too strict and only a small share of the population can enjoy it, the government will be forced either to change the rules or to create new types of non-contributory pensions.
In particular, a Moratorium was introduced in 2007 as part of the Pension Inclusion Program 11 to include mainly women and self-employed workers who have eligibility difficulties in the pension system. Assessments of the Moratorium (e.g., Bosch and Guajardo 2012; Bosch and Manacorda 2012) determined that is has an effect, increasing the informality among workers close to retirement age. But, these studies cannot provide answers about either the effect among the self-employed because this was not measured in the household survey or the effect among women because their situation has many ingredients such as fertility and home production which are not included here.
Finally, in December 2008, as a consequence of the global financial crisis which started in September 2008 and after more than a decade of criticism of the multi-pillar regime, the scheme changed again, returning to a single public pillar with a PAYG scheme. The pension is composed of the universal pension benefit and compensatory pension, which is included to compensate for the elimination of individual capitalization. This system is financed by current contributions, and shortfalls in the current period are covered by general taxation or deficits. The employee and employer contributions have not changed, but the administrator of the resources has changed. Despite this reform, the requirements to access a pension are still relatively strict in comparison with the rest of the region. In the model estimation, I will consider the 1995-2008 period in order to capture the first scheme.
The severe financial crisis that Argentina suffered in 2001 deeply affected savings decisions, because many banks closed and savers lost a lot of their money. Moreover, in the last 2 years, many restrictions have been imposed to prevent private access to foreign currency which has traditionally been the main way for families to save. In this paper, however, the pension system is analyzed in relation to implicit savings decisions of the elderly. I have decided not to take into account savings decisions in the model. I also regard the rate of replacement as a moment (statistics) that summarizes the different schemes because the multi-pillar scheme was only active for 14 years and, therefore, there was no possibility to observe an entire generation in the system during its whole working life.
Model
The model describes the decision problem of individuals in the subsequent periods after they leave the education system until they die 12 . In each period, individuals choose between working in the formal or informal sector and being unemployed. Individuals have an endowment of human capital which was acquired in the past and depends on the years of schooling and also on the experience they have acquired by working in formal and informal jobs. This latter point means that employers in the model cannot distinguish the sector where the experience of workers has been gained. For instance, I assume that a young individual at 23 leaves the education system with a level of formal education between incomplete elementary school and a university degree. They face a finite horizon decision and choose among the different options that they have as in the seminal paper of (Keane and Wolpin 1997) .
This model is a partial equilibrium where the employment status and wages are determined considering only the supply side of the equilibrium. As was mentioned before, this model exploits the way workers' decisions during their active working life are shaped by current and future rewards, and there are no features that come from the demand side. Including these features would introduce complexity to the model, and the question that I want to respond to can be answered without them. Firms are not modeled as having an explicit role, but there is a group of ingredients which incorporates the barriers and difficulties that workers have to deal with, such as probability of losing their job (λ j (S)), probability of finding a job (φ j (S)), and the costs of obtaining formal employment (C Fk ).
All individuals receive some rewards in each state, even if they do not work. I consider not only the benefits that formal workers enjoy (B 1 ) and rewards the time spent on home production and leisure during their active working life (B 2 ) but also the leisure for pensioners (B 3 ). These two latter functions represent options outside of explicitly pecuniary rewards.
The individuals' choices are based on a state space with six dimensions, that is the time which defines the stage of the worker's life (a), the education level which introduces initial heterogeneity to the individuals (S), the experience in the labor market which is gained if the individuals work either formally or informally (X), the number of years of formal employment which has been accumulated from experience in the formal sector (a F ), the sector the individual was active in the previous period (I t−1 k ), and a random shock to formal and informal wages ( (a) j ).
The rewards for those who are working are comprised of the wage they earn and a benefit function. In each period, the individual can earn from among a set wages possible in each sector which is determined by two Mincer equations. The wages depend on the education level and the experience gained from work (both formal and informal). Formal workers receive also a set of benefits (B 1 ) which varies by education level, as a result of, for example, bargaining power.
Receiving unemployment compensation depends on whether the worker qualifies for unemployment insurance. If the worker works formally, the worker may receive the insurance in t + 1, at a fixed percentage (b 2 ) of the previous wage, in addition to the benefit B 2 (X, S) which reflects presumed leisure or home production. The functional form of the home production-leisure function increases with education and decreases with experience in the job market.
The working life is classified into three stages. The first one is the pure active life, where the worker can either work in the formal or informal sector or be unemployed. The second stage is the elective retirement stage where those workers who are eligible for retirement can choose to retire or continue working and those who are not eligible continue as in the pure active life stage. The third and last stage is the compulsory retirement stage where everyone is in retirement even if they are not eligible for a pension. In this last stage, everyone receives a pension. These stages are introduced in the model through three value functions (see the "Mathematical model" section in the Appendix).
The first stage of analysis is the pure active life until age A 1 , when individuals decide whether to retire early or continue working, taking into account not only the current and the future value function but also the transition probabilities. On the one hand, the job loss probabilities, which are the probabilities of formal and informal job destruction, are captured by the term λ j (S), and on the other hand, the probability of finding a job either in the formal or the informal sector by φ j (S) both defined for different education levels. Therefore, the value function of working in formality V F (informally V I ) is defined with the formal (informal) reward function (R j ), the costs of obtaining formal employment which depends on the educational attainment, the age and the sector of the worker in the previous period (C Fk ), and the expected value of labor income flows from all the years in the first stage (pure active working life) plus the value function of the second and the third stages. The value function for unemployed workers depends on the current utility function, which differs depending on whether the workers were formal or informal in the previous period, and the expected utility function.
The second stage of analysis is between the minimum age to obtain a pension (A 1 ) and the age (A 2 ) at which pension is compulsory and everyone is retired. In this stage, individuals can also choose to continue to work in either formal or informal sectors or be unemployed, but those individuals who satisfy the minimum years in the formal sector (F 1 ) may obtain a Full pension (FP), so they could be retired and also enjoy the pensioner's home production-leisure benefit (B 3 ). The individual may opt to (retire and) receive a pension at any point during this stage if the total years worked in the formal sector (a F ) reaches at least the minimum threshold (F 1 ). Note that being retired is always a choice in this stage of the workers' life and there are three levels of FPs which depend on a F . If workers decide to continue working, they can achieve a higher replacement rate in the future, but this decision has drawbacks because their life is limited to the age A at which everyone in the model dies.
The third stage of analysis starts at A 2 years old when all the individuals are retired. The value function of these pensioners is determined by the income that the individual would receive and the number of years in formal employment (F 1 and F 2 ). It is determined by the replacement rate and the last wage received in their active working life. There would be three types of pensions: Full, Advanced age pension (AP), and Survivor pension (SP). At the age of A, everyone is dead. The replacement rate (r F ) in the FP type is not uniform; it increases with the number of years that the workers are in the formal sector.
Estimation
The estimation has three components: first, I estimate some parameters outside of the model using the data from the EPH 13 , and then, a second group of parameters related to the functional forms and idiosyncratic shocks are estimated through the model using the simulated method of moments (SMM), and finally, I calibrate a third group of parameters with the data. The estimation uses data for the 1995-2008 period, where the pension scheme did not experience any change, and in the reduced form estimations, there are year effects to capture the cyclical component and to have average parameters for the period.
In Table 4 , I show the estimation of the Mincer equation for formal and informal workers. Each worker, based on their educational endowment and the experience that they obtain in the labor market, receives a wage offer which forms part of their utility function and decides either to work or to remain unemployed. Both education and experience are better rewarded in the case of formal workers, but bigger differences are noted in how the experience is rewarded in the formal sector 14 . However, informal workers receive better offers in their youth, as reflected by a higher constant term. The transition function (λ j and φ j ) parameters (education endowment and years of experience) are estimated as a marginal effect in the multinomial function shown in Table 1 .
The SMM estimation is done by maximizing the conditional value function on the state variables, minimizing the distance between the estimated moments in the model and the moments in the data, and then weighing with the inverse of the estimated variance of the moments. I select as moments the share of formality, informality, and unemployment by age groups and the educational endowment, and the transition rates between formality, informality, and unemployment, to estimate the discount factor β, the shape of the utility function γ , the parameters that determine the home production-leisure function, the parameters to shift to formality from informality or unemployment, and the standard deviation of the idiosyncratic shocks presented in Table 5 15 . The parameters estimated by SMM are shown in Table 5 . The first block shows the general parameters of the model, namely the estimation of the discount factor and the risk aversion (0.95 and 1.28 respectively) which are a bit lower than in the literature 16 . The second block shows the parameters of the benefits additional to wages that the formal workers enjoy, which is fixed at zero for those in the lower education level. In the third block, there are the home production-leisure parameters in active working life and, in the fourth block, the parameters in retirement. The parameters of home production and leisure trade-offs imply higher opportunity costs for the better educated. In the fifth block, there are the parameters of the monetary and time costs of obtaining formal employment: the lower-educated face higher costs than the highly educated individuals.
Finally, some parameters are calibrated as shown in Table 6 . The minimum retirement age (A 1 ) of 65 years old is the minimum age to obtain the FP, and 70 years old (A 2 ) is the age to obtain the AP. Additionally, to obtain the FP, workers must work at least 30 years in the formal sector (F 1 ) and at least 10 years (F 2 ) to get the AP. The FP has three levels with three different replacement rates at 30 (r F−30 ), 35 (r F−35 ), and 40 (r F−40 ) years in formality with 0.81, 0.96, and 1.13 being the respective replacement rates. The AP is at 70% of the FP with 30 years of formality. Everyone in the model dies at the age of 81 (A). In Table 7 , the moment matching of the formal and informal activity by education is shown. The model matches quite well taking into consideration the interval, especially among the highly educated and in the general estimation, although there are some issues with the model specification at the beginning (underestimating formality) and the end of the career (overestimating formality). In the case of workers with low and medium levels of education, there is an underestimation (more than 10 points) at the beginning and an overestimation (also 10 points) in the last years of the career. In the case of the informal sector, the model behavior is again quite good in the general case and in the estimation related to workers with medium levels of education, but it underestimates formality in the low-educated group 17 .
The model behavior is also quite good at fitting the transitions among sectors 18 , because formal workers tend to stay in a similar situation for longer than informal workers or the unemployed. It is easier for the unemployed to enter the informal sector than the formal one. However, the transition from unemployment to informality is underestimated.
Using this parameterization, I estimate the pension eligibilities for the different education levels at 65 and 70 years old as shown in the first panel of Fig. 1 . All the workers are eligible for at least an AP, since the requirements are very loose: only 10 years of contribution or formality. As regards the low-educated workers, almost 54% obtain the AP and 44% the first level of FP (21.5% at 65 and 22.9% at 70 years old). Note that most of these individuals obtain the pension after the age of 65, so they continue working in order to obtain this benefit 19 . A small share of workers with medium levels of education continue to work after 65 in order to obtain a FP, and less than 1% get only the AP. By the age of 70, 58% of these workers reach the first level of FP, 41% the second level, and less than 1% the third one. Most highly educated workers obtain the second and third levels of the FP. In this estimation, the main problem with pension eligibility is in the lower part of the Fig. 1 Main results distribution, which is almost the half of the total population. Most highly educated workers obtain a pension, while the low-educated ones in many cases have to work until the age of 70 just to qualify for an AP. This point will be discussed in the policy experiments.
Additionally, the second panel of Fig. 1 shows the distribution of the formality path. Regarding workers with high and medium education levels, the distribution is similar at 65 and 70 years old; a small share continue in active working life until they reach the first level of a FP with 30 years of formality. Most low-educated workers continue their active working life after 65, although few of them reach the minimum requirements. Between the ages of 65 and 70, low-educated workers work an average of 2.5 additional years in formality. Note that most workers prefer to retire when they have the possibility, so the main difference in distributions is due to the impossibility of getting a pension and not the question of qualifying for a higher pension.
Discussion: policy experiments
In this section, I want to perform some policy experiments in order to discuss different situations and their consequences in terms of pension eligibility. I select these policies because they are usually among options discussed by policymakers and different interest groups. First, I will analyze the effect of a lower replacement rate (as in a PAYG scheme) 20 and a lower age of retirement (60 instead of 65 years old). In the second policy, I make the requirements stricter, increasing the number of years of formality to qualify for a FP. In the third policy, formality requirements are looser, and in the fourth, I raise the minimum age to retire by 2 years. Finally, I estimate welfare consequences of all these policies.
The first policy experiment is to drastically reduce the replacement rate that the workers would get with one of the FPs 21 and set the minimum age to get a pension at 60 (instead of 65). Individuals can obtain a pension 5 years earlier, but at a lower monetary reward. Formality decreases towards the end of careers. For low-educated workers, the fall is almost 20 points, and for those with medium and high levels of education, the fall is 10 and 15 points respectively. Those workers decide to be unemployed rather than work 22 .
The pension eligibility changes are shown in the first panel of Fig. 2 . The main change for those with high and medium levels of education is the rise in the number who reach the first level of the FP and a decrease in the number reaching the second level, 60 and 40 points respectively. The percentage of workers with low education levels who obtain a FP is 13 points lower than in the benchmark, with a corresponding increase in the share covered by the AP. This trend is confirmed in the second panel of Fig. 2 , which shows the distribution of years in formal employment. Workers with high and medium education levels work in the formal sector as in the benchmark until they reach the requirements for a FP, after which point they prefer not to work. In the case of low-educated workers, they do not have enough incentive to work formally because they cannot reach a FP by the age of 60. After that, the outside option (leisure and home production) is more attractive.
These distributions show that low-educated workers work less in the formal sector. On average, by the age of 70, under this policy, low-educated workers spend about two fewer years in formal employment relative to the benchmark, an effect that is primarily explained by the right side of the distribution. Individuals with high and medium levels of education also work for fewer years in the formal sector by the age of 70 relative to the benchmark, respectively on average 4 and 3.4 years fewer. In all these cases, it is explained mainly by the fact that they prefer to retire as soon as possible. Moreover, the distribution for workers with high and medium education levels is more concentrated around the threshold of 30 years than in the benchmark.
The second policy places stricter requirements to achieve both the FP and AP. The minimum years in formal employment to achieve them are 35 and 20 instead of 30 and 10 years respectively. The first panel of Fig. 3 shows the pension eligibility for the three levels of education. In this scenario, again, the changes are principally for those with low and medium education levels; among the former, almost 6% do not even reach the AP, and only 18% achieve a FP. For individuals with medium levels of education, more workers (7% Fig. 2 Main results of the first policy experiment instead of 0.3%) only obtain the AP and the first level of the FP (92% instead of 58%); the second and third levels were reached by about 41% in the benchmark, and this percentage is only 1% with the policy experiment. These changes are explained by the increase in formal employment among individuals over 55 years of age at all education levels. For workers with low and medium education levels, it is about 7% higher, and for the highly educated, the difference is 1.5% 23 .
The years in formal employment is shown in the second panel of Fig. 3 . There are changes in the distribution around the new threshold for all education levels, with the mass of the distribution going from around 30 to 35 years. The distribution of years in Fig. 3 Main results of the second policy experiment formal work is more concentrated among workers with medium and high education levels, and for the low-educated ones, it is more disperse. Additionally, the average years in formality increases for all education levels.
The third policy sets looser requirements to achieve a FP, at only 25 years in formal employment for the first level (30 and 35 years for the second and third level). The second panel of Fig. 4 shows the percentage of individuals who are entitled to a pension; the percentage of workers qualifying for an AP is half of the benchmark (23% as compared to 54%) even if they work fewer years overall in the formal sector, because this decrease occurs at the end of their career, when they reach the new minimum threshold and retire. This policy decreases the years in formal employment for all education levels, especially towards the end of careers (over the age of 45) 24 .
There are shifts to the left in the distribution as shown in the second panel of Fig. 4 , redistributing the mass of the distribution around the new thresholds, at 25 or 35 years depending on the level of education. In this case, the distribution at all education levels is more disperse than in the benchmark.
Finally, the fourth policy is designed to put stricter requirements on the minimum age to retire: 67 and 72 instead of 65 and 70 for the FP and AP respectively. This policy experiment is considered in order to obtain more resources to cover deficits 25 . Workers at all education levels work more years in formal employment than in the benchmark after the age of 45, and on average, they work between 1.5 and 2 years more in the formal sector 26 .
Pension eligibility is shown in the first panel of Fig. 5 : at all education levels more workers are eligible for better pensions because they work more years in formal employment. However, 42% of low-educated workers only achieve an AP. Workers with medium and high levels of education achieve a higher level of FP, receiving a better payment.
The distribution of the total years in formal employment is shown in the second panel of Fig. 5 . There is a shift to the right across the entire distribution for all education levels. Finally, the dispersion of the distribution is greater than in the benchmark for all workers, but in particular for the low-educated ones.
The policy experiments have an impact, especially after the age of 55, at which age workers decide either to work additional years in formal employment or not. This decision has an impact on the number of years working in the formal sector and its distribution (chiefly around the thresholds) and more importantly on pension eligibility. The benchmark situation of most workers qualifying for a pension is analyzed with these last results, where moderate changes in the strictness of the requirements have a large impact on numbers eligible.
Finally, to compute welfare changes of these policies, I analyze how much the workers' value function changes when they start their working life 27 . These functions will be affected by the number of years they work in the formal or informal sector and the type of pension that they ultimately obtain. As shown in Table 8 , policies have a positive impact on welfare when the requirements are stricter for low-educated individuals: despite qualifying for lower pension thresholds, they work for more years and more so in formal work. Looser requirements reduce welfare, mainly among the medium-and higheducated workers where some individuals may be presenting a certain myopia in opting for the pension as early as possible.
All of these reforms imply changes in trajectories and pension entitlements. Loweducated workers tend to have more difficulties qualifying for a pension, but incentives are insufficient to solve the situation. Even if stricter requirements incentivize formal work, there will be market segmentation barriers which prevent them from accessing better pensions.
Conclusions
In this paper, I develop a theoretical model where workers choose between working in the formal or the informal sector. These choices depend on the wages that are paid in each sector (by education and experience) and the benefits that the workers can enjoy in retirement age. The model estimation replicates the data about the existence of a large share of informal salaried workers, especially among low-educated workers. The Argentinean pension system is considered to be strict in terms of the requirements to be eligible for coverage at retirement age, which is a more significant problem for low-educated workers. However, the requirements to qualify for an AP are not so strict for a salaried worker (only 10 years), and both in my estimations and in the literature, essentially all workers are eligible for at least this pension.
The model estimation captures the informality at all the education levels and also the transitions between formality, informality, and unemployment. Pension eligibility is in line with other estimates in the literature, showing that among salaried workers the main problem lies among the low-educated ones.
The policy experiments show that workers decide to work less in the formal sector when the compulsory career is shorter and replacement rates are lower (PAYG scheme), even if they ultimately obtain a lower pension income. When requirements become stricter, they work more in formal employment, especially among those workers who are closer to the new thresholds. It is remarkable that when the requirement for the first level of the FP is less strict, they work less in formal employment which rules out a higher pension, even among those who are at the top of the distribution. The main changes in behavior occur in the last part of careers, above the age of 45.
The main difficulties obtaining pension entitlements are concentrated among loweducated workers. This paper shows that looser requirements can improve access to pension benefits, but this has little impact on individual welfare. Overall incentives towards formalization in the labor market appear insufficient to ensure pension rights for almost one quarter of the salaried population.
Endnotes 1 Note that the practices are not viewed as a crime in many countries by either the citizens or the government. As mentioned by Posner (1997) (2008), Peru (1993), and Uruguay (1996) . 9 There were 12.8 working age people (15-64) per each old individual (65 or more) in 1975 in South America; this number fell to 11.4 in 2000, and the estimation for the next few years suggests a significant fall, with 6.7 working age people for 2025 and 3.7 for 2050 (United Nations 1999) . This pattern is caused not only by the rise in life expectancy but also by the fall in birth rates (United Nations 2003) . 10 As is shown in Appendix: Figure 6 , Argentina was already at an advanced stage of demographic transition even in the middle of the last century, and in the projection for 2025, it is much closer to high-income countries. Moreover, nowadays, the birth rate is 16.7 births per 1000 people and life expectancy is 76.2. 11 The details can be seen in (Arza 2009 17 It is presented in Appendix: Table 15 . 18 As is shown in Appendix: Table 16 . 19 At age 65, the only pension that they can obtain is the FP. 20 In the benchmark calibration, I consider the replacement rate in the case of an individual capitalization scheme; here, I consider the replacement rate of PAYG. 21 The rates of replacement are now 0.8 and 0.7 in the FP instead of 0.96 and 0.81; the AP is 70% of the latter one. 22 The formality path by education level is shown in Appendix: Table 17 . 23 More details are shown in Appendix: Table 18 . 24 More details are shown in Appendix: Table 19 . 25 Note that if most low-educated workers continue working after the age of 65, then this requirement will not affect them. The budget could be affected if more workers have access to a FP with higher replacement rates, but those parameters do not deeply affect workers' behavior. 26 More details are shown in Appendix: Table 20 . 27 Following (Auberbach and Kotlikoff 1987) and (Fehr et al. 2012) . 28 Urban populations accounts for 90% of the total population of Argentina, so the survey gives a good representation of the country. 1995, 1975, 2000, and 2025 to analyze the transitions between formal, informal, and unemployed situations without taking into consideration self-employment as a possible escape from unemployment.
Mathematical model
(t) = a, S, X, a F , I t−1 k , (a) j k = Formal (F), Informal (I), Unemployed (U) j = Formal (F), Informal (I) 
I −k = 1 if the individual was in −k in the previous period 0 otherwise (8) 
